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Marta, 2016). P. chrysogenum is found in salted foods and is common in temperate and 
subtropical regions.  

 
The eutE-gene from Escherichia coli was introduced in S. cerevisiae recipient 

strain. E. coli is found in the lower intestine of warm-blooded organisms and most 
strains are harmless. The harmless strains are part of the normal flora of the gut and 
can benefit their hosts by producing vitamin K2 and preventing colonization of intestine 
with pathogenic bacteria. E. coli is released to the environment through deposition of 
fecal material.  
 
III.  ECOLOGICAL HAZARDS  
 
 A.  Recipient Microorganism 
 

The recipient microorganism does not pose any pathogenicity/toxicity concerns 
to plants or animals. It is a benign yeast with a long history of safe use that is ubiquitous 
in the environment. The risk assessment of S. cerevisiae for the 5(h)4 Tiered Exemption 
stated that there are low ecological hazards associated with this microorganism.       
 
 B.  Submission Microorganism 
 
 The introduced intergeneric genes for xylose (xylA) utilization, arabinose 
utilization (araA, araB, and araD), high affinity arabinose transporter (Pc20g01790) and 
acetylating acetaldehyde dehydrogenase (acdH) do not pose any concerns for 
pathogenicity/toxicity of the submission microorganisms. They merely enable the yeast 
to use the 5-C sugars that are found in hemicellulose. These genes were introduced to 

 from plant material containing both cellulose and 
hemicellulose. Ethanol production is an existing trait in the S. cerevisiae.   
 
 The potential for horizontal gene transfer of xylose isomerase (xylA), arabinose 
isomerase (araA), ribulose kinase (araB) and ribulose-5-phosphate epimerase (araD) to 
occur between eukaryotic cells to prokaryotic cells is low due to the rapid degradation of 
DNA in the environment, low percentage of competent bacteria that will be naturally 
present in the environment and low transformation efficiency of competent bacteria (La 
Marta, 2016). 
 
 Although the strain may survive if inadvertently released into the environment, 
there would be no ecological concerns. S. cerevisiae is widespread in the environment 
in sugar-rich niches. The enhanced  capability by enabling utilization 
of xylose and arabinose does not pose ecological concerns. The submission 
microorganism does not contain any ARM (antibiotic resistance marker) genes. 
Antibiotic resistance markers were used in the development of parental strains but were 
later removed. The submission microorganism is naturally susceptible to antibiotics and 
to anti-fungals.  
 
 






